Technologies to Support Effective Learning and Teaching in the 21st Century by Silverstone, Susan et al.
Selection of our books indexed in the Book Citation Index 
in Web of Science™ Core Collection (BKCI)
Interested in publishing with us? 
Contact book.department@intechopen.com
Numbers displayed above are based on latest data collected. 
For more information visit www.intechopen.com
Open access books available
Countries delivered to Contributors from top 500 universities
International  authors and editors




the world’s leading publisher of
Open Access books


































	     	  
	
 	    








	    ! !$  !	  !$
	 
 %    	    	








     	 	   	! 
! # 		) 			

	




  !	 !  	     	 
   	 	  	    
*!!	  	   		 	  !!$ 
			 		
		 	!	
  !+ 	  )	     !  "
	 !  !   
  		 ! !$
       " )   
	  		 !
 	 	 
	
	! " ,	 	   	 	 	  !













- .//01  	 	 	 	  !  		  !2
34 " 	  ! 	  	 




	!, 	!	   	'  
	 5	  




8  9        
  
  	  	 
! !   !	! 
		'
			
  5	': 6	
!!	 	$
 		     ! !  !!   
	(	
	
	 			 ) 	 

	$7.1,     .//1 9	  !
 	 !    ! 
 !	  
  	   	     	$ .  
-//0;1,   .//01%	<!$ .//=1  9>	

   " ! !		 
  	  	:

 !  	 		  ! 		








''     
 	  !  !'!
!!7. *!//?1





        	        
 		   !     
	  C 
		 8 
  
 	'	    	
 ! !  ! 	  	 D  	:
!! 	   	   !! !  
!	 )5	:.	 	
     !  
 )!1!  
 ! 
	   !  	 
C      

 !      	    		  	  
" " 8    	 !       
!		!B9.=1
- .//01 	  9 !    	' 	
 	   	   !
!  	! !










     
   
 ! 	    
!








	  	  	   	! 	







   E F! 		  













		   !! 		 	  	 	 .> JJ=1 6 



















 	< .! JJ/1     	   E 
  	 /;   	 /?J4!    " 

		    E  !  ! 	   	 !	












	<	  !  !		
,!!
	!		 !
   	    	   /J  /;J 
  	 		 ,  	!!  	<
 )	  







  	   

 ! 		    	 J  8 
  ! 5	
<: 		N	!!!	<
!  
 !  	 )   	   
    
   
   	   
   	







 "	 ! 6	 		! 
	  
	<7
 !     ! /?=  /=? 
  )   	 
 
	  ! 
  ,  ! 
N
 .//01 . ! 		   	   	  	
! 	 .	//01 .2KK   !K1
!!!!		 		 " 
<-D!		
L!






    +  8 		  !!   ! 
	!
!	
, ! !'	  !	 !	 	 
!		!	!,! 		!
		! !	4!
  	    $       !
 +   :     	   
!
! '
 '  			
  		







 	    
 	  		    





















, <I !  !
 	!/=J/OJ/0!!!
 	   !    !    	 	
.2KK   !!K	KP,K<F <I
1
6 E<I<I 		 H
H     !		 !   		    ! 6 
E F! .EF1  !       /=?      
-















*!! !             		 
!     !    !  	  <	 
          		  <	' < 6
> .! E>1  	     		 H    
 !H       '		 + 	
 !  








	//J#I''+  + 1
 	 I 		  ! 			
 .		 1   
	 !	
<I+
S !! 	 	  < I    	 	2
	 	"	 
  	  !   
! 
 	  !   '! !   
 


















   ! < I  




     <I
  	      	 	!	 	  <I  	  







 //? 	 !
 JT :	 	 
 '! 4			    ! 
  
	!!




1   "!	    
   	 
	    		 
	      
	
;1  	 ! D   
	   























G  4+  *	 % -    -	 U 2  4			2
,!/OO//?DE*JJJ

,  < .JJM1 9G 





















 	 	: 	
   	 
	
!! !!  (< 	





  		     	! 


























  !  =?T  !  =JT !   		   
	  0MT  		'!   	!     




   	   ! 		 M0T    	   !
		0T !
S	?T 
 	  
  		  .  *2 JJJ1  4 	
!	 






    	  	    ) 		  

'	/;TM'O!






















G ?4*	 S'& U 2 4			2,! /OO  //?D
















   .,		JJM1!	  EF!
			7





 	  






  !      
    !  

	!








  	 		   ,  	 4  %  
#			M?!		0
!			 		  "!  /OO%     
	
	 
   *S




 !	 '  !          













  !  !   )		 ! * !   
 
 !
 ;JT   
  
   
     	




 !   !  *  !!  		  
		    		   
		  		  	 )   	

	 ! *  	  
	   !   




 		         	   !









 !	 		 
	   		  '
 * 

    !   	"     
 	!   !	!   
 !  + ! 
*: ' ! + ! ! 
JJ/"""!		 OT!JJ0
	  E	  !  		       
!  
	!*: 	
	 	  +   ! ) 	














	       * !  	
 !		 
!	
 U !    
!	      !
 	<		    	  		 !  
!
     * !   !		   
 	





  /J!		  JJ   J!		  JMN     	
 !	  !	   
  G  
	  !		 ! !	  !	  JJM   
   JJ   	

	     !	  M!		!!  !   
  JM    !  ! *   J 	  




 		 		   
 !





















!   ! !  	  	  	
  







!	'! 		 MT JJO'JM	
!!	'*MMJ!		 				?JT
		JMJT!JJM< !
 //M ,"!	 	    
 E- V?JJJJ  	 =JT 
.
EVJJJJJ1?J,'!
      !	
   !!  " !	 U






 5'!:  
    	   * !   






   
     





          
    ! 
	  !!$  	 ! !   	 ! 




















   !		 		 	
     ,    
 ! 
!!!
  	    !	 *	 ! 	  

!'
  	 *! 	 		     	
!	4;'!	!			



























    !   ! 
  JM   		  ;0; !		





      	 .*	 * JJ/1 2KK   	!!K!K
;=0;;0''!''''''
 4 <     	   	 
  !  
   !
 	
!
 ! 	!! 	
 	!!		 
 <I 	! 	6	

  		 		  	      	 
 	   ! ! 
      
	





       	  !!    

!	!! 		 
4			!	'    ! !	'!   

















 < ( ! 
	 
 	 , 




























































































































































G /	 &	*<8!!		< JJM4"
4G<%!	G-E4$

  	   	 
    


































  2KK   		K	KK'8''S	'
%'8 '',		'"
    	 0JJB 6       	 	   E
 
N'4 P     H H    
	! 
	 		
  #	!#   
   ! 	  








! 	  6 =J: !	 	 !	!
	

















N    "'     !   ! 












 	     	  6     
!		 	  
    	$    
	 -     	  	 	
E














!     	 	  	$  ! 	
8 
  	
	  	    	   ! 
	   G   ! 	 ) 	

! 
	  	   	  	 
!!	
,!!+ 	  		        
	 	>2	 	"	#		 	 	



















: 	 !! ! 
 
   
 , 		

	 !    




6    !  	 	  	  
 
	))		






	  	 	 .G" //0D 4F //OD  ///  N		












   	 	   $	 		 	
	    	 	 	  .! 8
JJ1 G 4  &:  .JJ01    9 $  		7
  	 !  
   4 
!!		"	!%
         )!  
	!	
6
  !!    )  ! ! 
	!!!	!!	!	
 		$	 







	 	  	 	  	 	   *!	  
  	 	  !  	 	










	   '	 
! 	   	
.G$'&84G	%!JJ01

	    ! !  ! 






.LS61 		   !! . 
	 
	  "1 !  
     	 	    '  !!

  	!	!
> 	  		  	        !
N	 	 	 
 	  !	  	 
	 	!	 
,	 
 	 	 
 	 !
 	    	

							-	)
	 	   	  	    	
N	 "!	 "  	   	   	   
!   !   	 G   
!	 	  		   	 	   
	 ' 










    ! 	   )  	
	  		 
 				)		
  	' 	 N	  	   	    !





  !	  	 	 !     	       
!		&!	
!	


























  	   	




	   	 ., JJ;2 > //01 ,!+ 		   
	 	 !   !







! .JJ;1 	      	!   
 	

!   	 	   		     
 
  	 %












	  ' 
























!  !, ,> .JJO1  
    	    
 	  
 
	!+!.1+!!
.1 ! !! .;1 !! .?1 	  .M1
	!! .=1 	    .O1 ,  ! 















     	    
  
S 	!	
	 ! !  	!     	 	! 
 
		!
6       









   	     !  ! 	  
H!H	!
   !  	    
	   
!  	 !      ! P  	 
	!		
-      	
	    	    + ! 
	!
 		-!S$





   	 ! !	  	 !	 %
	  	
	 		   	N+!
  	 	  		   		 	   "  		 
	,	 		    6
	!!!
'	
   
   		   !  











 !        		   
    	  6  !   !	   	
,	&6  HN6'G6H!! 6
  8   ! !





    # 	 	S	 	E
   
	! 	!!
 !








,		 > .JJM1 [S	\,
		244  %"!	 < (  F	D
%!	>!4	D























  >& W * *! .//?1 < 
   !!  	 6
F4<		 .%1!	 )	 *	 	 	 	 !	+
./'OJ1*!4,246
*	 * .JJ/1 @S	A 








 2KK   
	!KK,*-
%	-* > -  W &4<!$ .//=1 *

















!1 *! &	 	   J:
2KK   !!K	"
%! 6	.JJ0 S1 *! &	 E *  





G *  4 & L  & F .JJ01 -  * -	  

   ,







P (44		&2KK   	!KK!
<(4			[S	\,
		2
    !!K	KP,K<(
<  F  < I [S	\ ,




 2KK   !!K	KP,K<(
8!	 * W -
  ./=?1	 2 :  	  	
&!
8	N	!<I[S	\,
		2   "!
8 , W 8 F .JJM 41 %
	  







 	 >P'P 2 G	    *!
6!P;?'?;
4F* % .//O1, !
     
 .<,1   
   	 	!     	 	!
  	 		  
 - , 6	
M0.01;J;/,.E46P,,/0UJ=;?;1
P, >! *!! .JJ01 ,    4* N	
P!! 2KK   !!K	KP,K
<F <ID
2KK   !!K	KP,K<(
	   J 2 .JJ01P	  %! 6	 	 
;J2.JJ01P	%!6	
!  % W  , N
 .//=1 ,-	 ,!	 .	 
+   	
P 	%
 2KK   !K,	K!!
!%W,N
.//01%6




> FF .//01 , 	   : "   !'
  .-	  E
  F //01 -
,6	M/.1?;M,.E46P//?JM1
> F .JJ=1 * 6 P 	 .%1 %	  8!-
	!
.0=1 S*2 >>






! &W8  .JJ1 -!    	 2 L !
"	,&P =.1MOU=O
	 F W 		 -4 .JJ?1  "   '  2




'G  * 2 & > W   6!

&?0.M1MJ'0M




		22KK    !K ''
'	'!





2 N' 6 *  GG *  *	  .JJ?
!1 S	 *	! >





N		   .JJ1  		





Edited by Kankesu Jayanthakumaran
ISBN 978-953-307-009-4
Hard cover, 698 pages
Publisher InTech
Published online 01, October, 2009
Published in print edition October, 2009
InTech Europe
University Campus STeP Ri 
Slavka Krautzeka 83/A 
51000 Rijeka, Croatia 
Phone: +385 (51) 770 447 
Fax: +385 (51) 686 166
www.intechopen.com
InTech China
Unit 405, Office Block, Hotel Equatorial Shanghai 
No.65, Yan An Road (West), Shanghai, 200040, China 
Phone: +86-21-62489820 
Fax: +86-21-62489821
This book, edited by the Intech committee, combines several hotly debated topics in science, engineering,
medicine, information technology, environment, economics and management, and provides a scholarly
contribution to its further development. In view of the topical importance of, and the great emphasis placed by
the emerging needs of the changing world, it was decided to have this special book publication comprise thirty
six chapters which focus on multi-disciplinary and inter-disciplinary topics. The inter-disciplinary works were
limited in their capacity so a more coherent and constructive alternative was needed. Our expectation is that
this book will help fill this gap because it has crossed the disciplinary divide to incorporate contributions from
scientists and other specialists. The Intech committee hopes that its book chapters, journal articles, and other
activities will help increase knowledge across disciplines and around the world. To that end the committee
invites readers to contribute ideas on how best this objective could be accomplished.
How to reference
In order to correctly reference this scholarly work, feel free to copy and paste the following:
Susan Silverstone, Jack Phadungtin and Julia Buchanan (2009). Technologies to Support Effective Learning
and Teaching in the 21st Century, Advanced Technologies, Kankesu Jayanthakumaran (Ed.), ISBN: 978-953-
307-009-4, InTech, Available from: http://www.intechopen.com/books/advanced-technologies/technologies-to-
support-effective-learning-and-teaching-in-the-21st-century
© 2009 The Author(s). Licensee IntechOpen. This chapter is distributed under
the terms of the Creative Commons Attribution-NonCommercial-ShareAlike-3.0
License, which permits use, distribution and reproduction for non-commercial
purposes, provided the original is properly cited and derivative works building
on this content are distributed under the same license.
